Thirty-four elderly patients with right bundle-branch block and left axis deviation were studied vectorcardiographically utilizing the McFee-Parungao system. Atherosclerosis, arterial hypertension, angina pectoris, cardiac enlargement, and heart failure were common clinical features in this series. Moreover, intermittent advanced degree of atrioventricular block was present in IO out of the 34 patients.
The electrocardiographic association of left axis deviation in limb leads and right bundlebranch block in chest leads, also known as the variant type of right bundle-branch block, has been shown pathologically (Lenegre, I957; Unger et al., I958; Lenegre, I964; Lepeschkin, I964; Sugiura et al., I969) and experimentally (Watt et al., I968; Rosenbaum, I968) to be one of the manifestations of bilateral conduction disturbances and one of the most common forerunners of complete heart block (Lenegre, I957, I964; Slama et al., I966; Lasser, Haft, and Friedberg, I968; Rosenbaum, I968; Kulbertus and Collignon, I969; Rothfeld et al., I969; McClenahan, I969) .
The various electrocardiographic and pathological alterations associated with this pattem have been extensively reviewed, but studies concerning the corresponding vectorcardiographic features still remain very few (Castellanos et al., I966; Saltzman, Linn, and Pick, I966; Testoni, Narbone, and Tommaselli, I968; Rothfeld et al., I969; Massie and Walsh, I969) .
The present paper is concerned with the Received i6 October I969.
vectorcardiographic findings in 34 patients whose electrocardiogram showed left axis deviation with right bundle-branch block.
Methods
Spatial vectorcardiograms were recorded using the McFee-Parungao axial system (McFee and Parungao, I96I). The frontal, horizontal, and left sagittal plane loops as well as the scalar tracings X, Y, and Z were photographed with a polaroid camera. For better delineation of early forces, a fivefold amplification of the isolated QRS loop was also recorded. Timing of the various points of the loop was obtained by counting dots on the photograph from the onset of QRS.
Since inaccuracies of timing due to haziness around the E point are inherent in this method of determining instantaneous vectors, the determinations were checked with the scalar tracings such that the three planar instantaneous vectors of the same timing coincided with one another in their co-ordinates. The duration of the QRS loop was measured and the direction and voltage of the 10, 20, 30, 40, 50, 6o , and go msec. vectors were determined in each of the three projection planes. The measurements of vector angles in each plane were made with a frame of reference in which the right of the abcissa was taken as o0 and the inferior and superior directions of ordinate were +go9 or -goo, respectively.
Statistical analyses of linear magnitudes were made by standard methods. For the treatment of angular data, the procedure suggested by Downs et al. (I966) was used. Among other advantages, this method avoids any difficulty inherent in the numerical discontinuity point at ± I800. The prevalent direction (A) of each timed vector was determined. In order to test whether the clustering of the individual points about the prevalent direction might be considered as statistically significant, a X2 value was calculated for each calculated prevalent direction. Furthermore, when it was wished to test the hypothesis that two samples of spatial directions come from the same population, an F-test was used according to the recommendation of Watson and Williams (1956) .
Patients
Patients have been selected on the basis of routine analysis of the daily electrocardiograms recorded in our department.
The following electrocardiographic criteria inspired from those proposed by Lasser et al. (I968) were used for selection of the patients. (i) Total QRS duration of at least ioo msec.; (2) deviation of the mean QRS axis to the left and superior of -300 in the frontal plane; (3) presence of a small initial r wave in leads II, III, and VF; (4) morphology of the QRS complexes consistent with right bundle-branch block, i.e. late R wave in V3 R and Vi and late S in V6.
Patients with acute myocardial infarction or congenital heart disease were not included. Likewise, whenever intermittent complete heart block was disclosed, the QRS loop was analysed only during periods of supraventricular conduction.
The present series consists of 34 patients (23 male, ii female), ranging in age from 45 to 86 years, with an average of 68. They were all clinically evaluated in our department and the clinical features are listed in the (Fig. 4) Statistical analysis of the type B tracings (Fig. 5) patterns of right bundle-branch block with left axis deviation and clockwise horizontal plane loop were sometimes intermittent (Case 3) and could be produced in normal hearts by introduction of atrial premature beats resulting in aberrant ventricular conduction (Cohen et al., I968) . In order to provide further substantiation to the hypothesis that the association of right bundle-branch block with left axis deviation and anterior clockwise horizontal plane loop may be a direct consequence of alteration in the spread of excitation, with posterior precedence, experiments were conducted in which artificial stimulation of the posterior wall of the left ventricle was produced in patients undergoing abdominal surgical procedures. Bipolar electrodes were applied through the diaphragm onto the postero-diaphragmatic region of the left ventricular wall. Stimuli were delivered between 5oo and 700 msec. after onset of the preceding QRS by means of an R wave coupled pulse generator (Medtronic model 5837). The resulting beats showed vectorcardiographic loops similar to those described as type B in the present paper ( Fig. 6 ): a superiorly displaced counterclockwise frontal plane loop was obtained along with an anterior clockwise horizontal plane loop.
It is therefore concluded that the combination of left axis deviation with right bundlebranch block associated with anterior and clockwise horizontal loop is not necessarily indicative of extensive myocardial disease with pathological alteration of the posterior wall of the left ventricle, and that it may result from an abnormal pattern of excitation in bilateral branch conduction disturbances.
The precise reasons for the differing vectorcardiographic patterns remain heretofore unknown and deserve further study. They are likely to be related to variation in both location and extent of the lesions involving the right and the left bundle-branch system, respectively. It is tempting to consider that there is a gradation from group A to group B indicating progressing damage to the conducting system (Saltzman et al., I966) , but this hypothesis is admittedly purely speculative and must await further substantiation.
